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1. A bilayer article comprising a lightened 

thermoplastic elastomer of the polyet her amide type 
adnering, by itself, to a non- lightened thermoplastic. 

2. Bilayer article according to 1, in which the 
non- lightened thermoplastic is chosen from 
polyetheramides, polyetheres ters , polyurethanes > 

3. Bilayer article according to 1, characterized 
in that the polyetheramides are polyetheres teramides 
obtained by polycondensation of aliphatic alpha, omega - 
dihydroxylated polyamide blocks. 

4^ Method Of joining together, without adhesive , 

a lightened thermoplastic elastomer of the 
poiyether amide type and other non- lightened 
thermoplastics of the same kind or of a different kind, 
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characterized in that the joining- together is performed 
in one operation during the injection of the second 
material onto the first, this having the function of an 

9 * 

insert „ 

5- Shoe sole comprising a bilayer according to any 

one of Claims 1 to 3. 



OP I DATE 23/05/95 APPLM. ID 80635/94 
AOOP DATE 13/07/95 PCT NUMBER PCT/FR94/01238 




II 





DEMA 



(51) Classification Internationale des brevets 6 : 

B29C 45/14, B32B 27/24, A43B 13/12 // 
B29K 71:00, 77:00, 96:04* 105:20, B29L 
9:00, 31:50 



Al 



AU9480635 (PCT) 
(11) Numero de publication Internationale: WO 95/12481 
(43) Date de publication Internationale: 1 L mai 1995 (1 1.05.95) 



(21) Numero de la demande Internationale: PCT/FR94/01238 

(22) Date de depot international: 25 octobre 1994 (25,10.94) 



(30) Donnees relatives a la priority 

93/13174 5 novembre 1993 (05. 11.93) 



FR 



(71) Depcsfsnt (pour tous les Etats de'signts sauf US)i ELF 

ATOCHEM S.A. [FR/FR]; La Defense 10, 4 & 8, Cours 
Michelet, F-92800 Puteaux (FR). 

(72) Inventeurs; et 

(75) Inventeurs/Deposants (US settlement): AUBER, Yves 
[FR/FR]; 8, clos de rEpervier, F-27300 Menneval (FR). 
TRON, USlc [FR/FRJ; 42, villa Chaptal, F-92300 Levallois 
(FR). 

(74) Mandataire: NEEL, Henry; Elf Atochem S.A., Departement 
Propri6t* Industrielle, 4 & 8, cours Michelet, F-92800 
Puteaux (FR), 



(81) Etats designes: AU, CA, CN. JP, KR» US, brevet europeen 
(AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), 



Publiee 



Avec rapport de recherche international* \ 



67 




465 



(54) Title; OVER MOLDING OF LIGHTENED AMIDE BLOCK POLYETHER ON THERMOPLASTIC ELASTOMER 
(54) Titre: SURMOULAGE DE POLYETHER BLOCK AMIDE ALLEGE SUR UN ELASTOMERE THERMOPLASTIQUE 
(57) Abstract 

mwr obtect comorisina a liahtened thermoplastic elastomer of the polyether amide type adhering by itself on a non |U^ened 
•mJSS ^T2%!£f3^ polye'ther esters, polyutethanes. The bilayer product obtained by moldmg the hghtened 
thermoplastic over the compact thermoplastic may be used in the fabrication of shoe soles, 

(57) Abrege 

Objet bicouche comprenant un elastomire thermoplastique allege de type poly^eramide adherant £ tZofie'du 

non aS pouvant etre choisi parmi lea polyetheramides, polyetheresters, polyurtthannes. Le bicouche. obtenu par surmoulage du 
rrm%lasti^raneg«aur le themoplastiquVcompact, peut etre employe dans la fabrication des semelles de chaussures. 



OVERMOULDING OF LIGHTENED AMIDE BLOCK 



POLYETHER ON A THERMOPLASTIC ELASTOMER 



The composite which forss tne sua] ec w oz >..ie 
present invention comprises a lightened the— aplastic 
elastomer adhering by itself to a compact material 
consisting of a non-lightened thermoplastic. 

The joining of a lightened thermoplastic 
elastomer to compact thermoplastics of the sar.e kind or 
of different compositions is, hitherto, obtained by 
moulding or extrusion followed by cutting-out of the 
components and then adhesive bonding and pressing of 

these components . 

For example, European Application 2? 402,883 

describes the use of a lightened thermoplastic 
elastomer (this may, inter alia, be a copolyetheramide 
as described in EP 405,227) in the insole of sports 
shoes. However, the multilayer described is joined 
together, using a conventional technique, by adhesively 
bonding the lightened thermoplastic to the compact 
material . 

The advantage of the present invention is to 
enable the components to be joined together solely by 
the overaoulding of one onto the other, without tne 



addition of a tie layer. This cohesion between the 
materials is made possible by the adhesive properties 
which, polyetheramides in the molten state possess. 

European Application EP 197,845 describes a 
method of joining surfaces together by application of a 
polyetheramide seal and melting of its surface layer; 
but the thermoplastic substance which forms the seal is 
applied in the form of a strip (not of a foam) between 
two substrates which are not elastomers. 

European Application EP 179/700 describes an 
adhesive composition comprising a polyetheres teramide 
and its use as a pressure-sensitive adhesive, but here 
too a foam is not involved. 

The invention enables a composite to be 
produced which consists of a lightened material , 
possessing a low density, high flexibility and good 
elastic memory, and of a compact material characterized 
by its rigidity and its abrasion Resistance. 

The materials which result from this may be 
used in sports shoes as soles of the "semi-rigid" type 
(for football, baseball, etc.) or of the flexible type 
(for jogging) enabling the insole (for damping) and the 
external sole (for abrasion resistance and rigidity) to 
be produced directly. 

This complex may also be employed for 
producing town shoes requiring a damping/f lexibility 
and rigidity/abrasion compromise* This composite may be 
used for body-protecting articles, such as knee pads 



(for skate-boarding) / shin pads (for football) , elbow 
pads, insidea of cycling helmets. 

The bilayer article which forms the present 
invention is assembled according to the overmoulding 
5 technique which consists in injecting a substance onto 
an insert placed in the bottom of the mould. 

The cohesion of the two materials is obtained 
by the hot-melt and compatibility properties of the 
overmoulded substance and of the insert. 
10 pplyetheramides are very well suited to this 

overmoulding technique since they possess a wide 
t " *• plasticization range making it possibie to optimize the 

adhesion of the substance to the inserts and to avoid 



• * 

the use of adhesive* 



* * * 
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15 It is preferable to inject the lightened 

polyether-block-amide onto the compact thermoplastic 
insert: this overmoulding technique is the most 
sensible and provides very good results, both from the 
standpoint of the aesthetic appearance of the finished 
! 2 0 articles and of the adhesion between the materials; 

however, the reverse operation (injection of the 
compact thermoplastic onto the lightened substance) is 
performed tinder similar conditions. 

The thermoplastic polymer is lightened by 
2 5 incorporating products having the properties of 

decomposing under the effect of a temperature rise. The 
gad produced is intimately mixed with the molten 
Substance uader the combined effects of temperature, 



pressure and shear. 

The incorporation of blowing agents will be 
carried out differently depending on whether they are 
in liquid/gaseous or solid form. 

The injection of lic[uid or gaseous blowing 
agents will be performed with the aid of a metering 
pump in the molten substance/ in the region of the 
nozzle for injecting the polymer* 

Solid blowing agents will generally be added 
to the elastomer granules by mechanically mixing before 
being introduced into the hopper* 

The polyetheramide which is employed as the 
lightened material may be chosen from random 
polyetheramides (that is to say formed by the random 
linking of the various monomer constituents) or block 
polyetheramides,- that is to say fortoed by blocks having 
a certain chain length of their various constituents* 

Block polyetheramides result from the 
copolycondensation of polyamide blocks having reactive 
end groups with polyether blocks having reactive end 
groups, such as, inter alia: 

1) Diamine- terminated polyamide blocks with 
dicarboxylic- terminated polyoxyalkylene blocks; 

2> Dicarboxylic- terminated polyamide blocks 
with diamine- terminated polyoxyalkylene blocks obtained 
by eyanoethylation and hydrogenation of polyetherdiols ; 

3) Dicarboxylic- terminated polyamide blocks 
with aliphatic* alpha > omega- dihydroxyla ted 



polyoxyalkylene or polyetherdiol blocks, the 
polyetheramides being obtained, in this particular 
case, from polyetheres teramides • 

The composition and manufacture of such block 
polyetheres teramides have been described in French, 
Patents No. 74/18913 and 77/26678 in the name of the 
Applicant Company, the contents pf which are added to 
the present description. 

Particularly well suited for the 
implementation of the present invention are the block 
polyetheres teramides obtained by polyGondensation of 
dicarboxylic polyamide 11 or 12 blocks of molecular 
weight between 300 and 15,000 with 

polyoxytetramethylene glycol blocks of molecular weight 
between 100 and 6,000, with a content of from 95 15% 
by weight of polyamide blocks for 5 to 85% by totisbt of 
polyoxytetramethylene glycol. 

The compact material formed by a non- 
lightened thermoplastic may be the same or different 
from the lightened material; it may be chosen from 
polyetheramides, polyetheresters, polyure thanes , etc . 

Two types of blowing agent have been used: 

# exothermic type (Genitron EPC or EPA, ffom 
Sobering) based on a^odicarbona^mide which decomposes 
from a temperature of 16S*C upwards; 

# endo thermic type (Genitron SIC 35/22 , from 
Scheming or Hydrocerol S, from BOBHRXKGER) containing 
sodium bicarbonate and decomposing frfcift a temperature 



of 1S0°C upwards. 

The endothermic- type blowing agents 
decompose, of course, under the effect of heat, but 
this decomposition stops as soon as the heat supply is 
5 removed, contrary to the exothermic agents for which 
the decomposition continues even after removing the 
heat source and which then require significant cooling. 
Among other characteristics of the foam obtained with 
this agent, a highly pronounced surface-skin effect and 
10 a very fine cellulation have been observed; the 

densities of PEBAX lightened by this type of agent are 
; # J* 0,6. It would not be outside the scope of the invention 

•I # to combine the bi layer of the invention with films, 

sheets or other layers, of other materials. 

•••• 

sV*! 15 The thermoplastics used for the tests are as 

follows : 

• Elastomer A (PEBAX 2 533) 
polyetheresteramide based on polyamide 12 and 
polytetramethylene glycol in a PA/PE mass ratio 

20 = 20/80. 

- Melting point: 13 5 °C 

- Melt index at 235°C/1 kg/2 mm die * 10 

- Shoire D hardness => 2 5 

• Elastomer B (PEBAX MX 1205) 
2 5 polyethereateramidte based on polyamide 12 and 

polytetraiftethylene glycol in a PA/PE mass ratio 

* 50/50: 

- Melting point * 147 *C 



• • • 
••• * 

* • 
• ••• 



• • • 

• • • 

• • • • 

• • • • 

• • • 



• • * 

4 • 



- Melt index at 235°C/1 kg/2 mm die = 10 

- Shore V hardness = 4 0 

• Elastomer C (PEBAX 3 533) 
polyetheresterami.de based on polyamide 12 and 
polytetramethylene glycol in a PA/PE mass ratio = 30/70 

• Melting point = 144 °C 

- Melt index at 235°C/1 kg/2 mm die = 9 

- Shore D hardness = 3 5 

• Elastomer D (Elastollan 1185 A5Q) 
po lye therure thane 

- Melting point = 165 °C 

- Shore D hardness = 3 5 

• Elastomer E (Hytrel 4056) polyetheres ter 

- Melting point =* 150°C 

- Melt index at 190°C/2.16 kg/2 mm die = 5 

- Shore D hardness = 40. 

Trial conditions for moulding the expanded 
elastomers: 

The press for injecting is equipped with a 
so-Called valve- type closed nozzle enabling the blowing 
agent to be better mixed with the molten substance. 

The plaque mould used for these trials 
possessed a 100 x 100 x 10 mm cavity. Additional vents 
were created on the parting line so as to make the 
rapid injection of the substance easier* 

Injection was carried out via a 3 mm layer 

threshold « 



• • • 

• * 
• 

• • • 

• # • # 

• • • 

• • • 
• • 
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• • • 
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The injection rate is 80% of the maximum 
rate, that is a rate of 200 cm 3 /second. The holding 
pressure exerted was minimal. 

Trial conditions for moulding the compact 



- Visumat 500 - Billion 140 L injection press 

- 100 x 100 x 2 mm plaque mould 

- 0.9 mm layer threshold 

- Holding pressure: 3 0 bar 

■ 

10 - Injection rate: 50% 

- Mould temperature : 25 °C. 

Measurement of the cohesive force between the 
two materials was performed according to the NFT 7 6-112 
(ISO 457 8) standard and may be likened to the peel 
15 strength of assemblies of flexible materials on 
flexible materials » 
♦•••* The test specimens were obtained by cutting 

over moulded plaques into strips of 2 5 mm in width. 
; An incision was made to a depth of 10 mm at 

20 the junction of the compact and lightened materials so 
***** a£ to permit gripping between the jaws of the testing 

machine/ the test specimen having to be perfectly 
aligned between the jaws so that the tensile load 
applied is uniformly distributed over its width. 
25 The rate of movement of the jaws is 

50 mm/mitt*; the peel forces are expressed in N/cm. 

The examples which follow have the purpose of 
illustrating the invention without, however, limiting 



it; Examples 1-5 illustrate the injection of the 
lightened material onto a compact elastomer insert,, 
Examples 6-11 the overmoulding of a compact elastomer 
onto *r lightened thermoplastic insert, with the special 
feature, in the last two ClO-11) , that lightening was 
achieved using an endothermic- type blowing agent. 

The results of the various tests are set out 
in Tables 1 and 2. 

EXAMPLE 1 

j • ■■ --- ' ■ 

The PEBAX MX 12 0 5 insert was injection 
moulded, as a 100 x 100 2 nan plaque, at an injection 
temperature of 210°C. / 

Onto this insert, placed at the bottom of the 

■ 

100 x 100 x 10 mm cavity, was injected, by overmoulding 
at a temperature of 190*0, the PEBAX MX 1205 polyether- 
block amide containing 0.6% of Genitron EPC blowing 
agent. The lightened PEBAX obtained had a density of 
0.6 and possessed good adhesioii to its thermoplastic 
insert. Cohesive failure was observed between the 
materials/ with creep of the PEBAX MX 1205. 

EXAMPLE 2 

Elastollan 1185 A50 polyurethaAe was 
injection moulded at a temperature of 240 *C in order to 
obtain a 100 x 10Q x 2 mm insert onto which was 
injected, by overmoulding, PEBAX MX 1205 lightened by 
0.6% of drenitron EPC* 



• • • 

• • • 

• » • • 



• • • 

• • • * 

• ••• 

• • J* 

• • • 

• mm • 



•- * • 

• • • 

• m • 
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Satisfactory adhesion between the insert and 
the foam was obtained, with adhesive failure between 
the materials. 



EXAMPLE 3 

5 The Hyfcrel 4 05 6 compact thermoplastic 

copolyether (100 x 100 x 2 mm insert) was injection 

moulded at 200°C. 

Onto this insert was injected, by 
over-moulding, PEBAX MX 1205 lightened by 0.6% of 
10 Genitron EPC blowing agent. A slightly weak adhesion 
was observed between the insert and the foam, with 
adhesive failure between the materials. 



• • • 

V::" EXAMPLE 4 

• * • 



PEBAX 3533 polye ther-block- amide compact 
15 thermoplastic (100 x 100 x 2 mm insert) was injection 
moulded at a temperature of 210 °C. 

After overmoulding with PEBAX MX 1205 
lightened by 0.6% of Genitron EPC blowing agent, very 
good adhesion was obtained between the insert and the 
20 foam, <2h&jtacteri2e4 by a cohesive failure, then tearing 
of PEBAX 3533 . 



PEBA2C 2533 lightened by 0.6% of Genitron EPC 
blowing agent was injected, by overmoulding/ onto the 
25 sarns insert used in Example 1 and good adhesion was 



11 

obtained between the insert and the foam, with cohesive 
failure and tearing of PE3AX 2533. 

EXAMPLE 6 

PEBAX MX 1205 polyether-block- amide lightened 
thermoplastic (100 x 100 x 8 mm insert) was injection 
moulded at a temperature of 190 °C. 

The expansion obtained by 0*6% of Genitron 
EPC enabled a material density of 0.55 to be reached. 

The Elastollan 1195 A50 compact elastomer was 
injection moulded at a temperature of 240 °C onto this 
insert placed at the bottom pf the 100 x 100 x 10 mm 
cavity. 

Slight deformation of the lightened 
thermoplastic insert , due to the pressure exerted 
during the overmoulding o£ the compact elastomer, was 
observed? however, the adhesion between th# materials 
remains very satisfactory, with cohesive failure and 
tearing of the FEB AX foam. 

EXAMPLE 7 

PEBAX 3533 was injected, by overmoulding, 
onto the same insert used in Example 6 * 

Good adhesion, with cohesive failure, was 

observed* 



f»alyeeheriirethane 118S AS0 was injected, by 
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over-moulding, onto a PEBAX 253 3 insert lightened by 
0.6% Genitron EPC, 

Good adhesion of the material was obtained, 
the results of the tests being characterized by creep 
and tearing of the foam. 

rey AMPLE 9 

PEBAX 3 53 3 was injected, by overmoulding, 
onto the same insert used in Example 8. 

Good adhesion of the materials and peeling of 
the foam was obtained. 

KXAMPLE 10 

Elastollan 1185 A50 compact thermoplastic was 
injected, by overmoulding, onto the 100 x 100 x 8 mm 
insert of the PEBAX MX 12 0 5 thermoplastic lightened by 
1.2% of Genitron SIC 35/22 endothermic agent. Comments 

similar to Example 6 . 

The skin effect on the foam in no way impairs 
the adhesion of the materials and cohesive failure, 
with tearing of the foam, is observed. 

EXAMPLE 11 

PEBAX 3533 was injected, by overmoulding, 
onto the same insert used in Example 10; comments 
similar to Example 7 . 
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1. OVERMOULDING OF THE LIGHTENED POLYETHER- BLOCK AMIDE 
ONTO A THERMOPLASTIC INSERT 





Thermoplastic 


Blowing agent 


- 

Adhesion P. 


Ex. 


Insert 


Lightened 






Ref 




N/cm 




(100 x 100 x 2 mm) 


overmoulding 






% 






1 


PBBAX MX 1205 


PBBAX MX 1205 


0. 


6 


GBNITRON 


EPC 


18.5 


2 


ELASTOLLAN 1185 


PBBAX MX 1205 


0. 


6 


GENITRON 


BPC 


5.8 




A50 














3 


HYTREL 4 056 


PBBAX MX 1205 


0. 


6 


GBNITRON 


EPC 


3.6 


4 


PBBAX 3533 


PBBAX MX 1205 


0. 


6 


GBNITRON 


EPC 


9.3 


5 


PEBAX MX 1205 


PBBAX 2533 


G. 


6 


GBNITRON 


EPC 


9.5 



2, OVERMOULDING OF THE COMPACT THERMOPLASTIC ONTO A 



LIGHTENED POLYETHER - BLOCK AMIDE INSERT 





Thermoplaa tic 


Blowing 

agent 


5? . 




Lightened 


Compact 






< 

Ref 




N/cm 




ineert 


overmoulding 






% 






< 

L 


(100 x 100 x 8 mm) 














6 


PBBAX MX 1205 


EIASTOLIxAN 1185A50 


0 


.6 


GBNITRON 


EPC 


19.5 


7 


PEBAX MX 1205 


PBBAX 3533 


0 


.6 


GBNITRON 


EPC 


12 


8 


PBBAX 2 533 


BI*ASTOt*X*AN 118 5 AS 0 


0 


.6 


GBNITRON 


EPC 


3.5 


9 


: PBBAX 2533 


PBBAX 3533 


0 


.6 


GBNITRON 


EPC 


7.4 


10 


PEBAX MX 12 OS 


ELASTOLLAN 118 5A50 


1 


.2 


GBNITRON 


SIC 


9.6 












35/22 






11 


PEBAX MX 1205 


PEBAX 3533 


1 


.2 


GBNITRON 




16.2 












35/22 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A bilayer article comprising a lightened 
thermoplastic elastomer of the polyetheramide type 

adnering, by itself, to a non- lightened thermoplastic- 

2. Bilayer article according to 1, in which the 
non- lightened thermoplastic is chosen from 
polyetheramides , polyetheresters , polyurethanes . 

3^ Bilayer article according to 1/ characterized 

in that the polyetheramides are polyetheresteramides 
obtained by polycondensation of aliphatic alpha, omega - 
dihydro^cylated polyamide blocks. 

4. Method of joining together, without adhesive, 
a lightened thermoplastic elastomer of the 
polyetheramide type and other non- lightened 
thermoplastics of the same kind or of a different kind, 
characterized in that the j oining- together is performed 
in one operation during the injection of the second 
material onto the first, this having the function of an 
insert . 

5. Shoe sole comprising a bilayer according to any 
one o£ Claims 1 to 3. 

DATED this 10th day of October, 1996 

ELF ATOCHE M S.A. 

r, ■ m j ....- > . ,, ,-, i i m i » i i n . 

WATERMARK PATENT & TRADEMARK ATTORNEYS 
290 BURWQOD ROAD 
HAWTHORN VICTORIA 3122 
AUSTRALIA 



ABSTRACT 



A bilayer article comprising a lightened 
thermoplastic elastomer of the polyetheramide type 
adhering, by itself, to a non-lightened thermoplastic 
which may be chosen from polyetheramides, 
polyetheresters, polyurethanes . 

The bilayer, obtained by ovennoulding the 
lightened thermoplastic onto the compact thermoplastic, 
may be employed in the manufacture of shoe soles. 
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